Experimental part
General chemicals and instruments. All chemicals and solvents used for synthesis were purchased from commercial suppliers and applied directly in the experiments without further purification. Merck silica gel 60 (100-200 mesh) was used for general column chromatography purification. 1 H NMR and 13 C NMR spectra were recorded on a Bruker 400 spectrometer, tetramethylsilane (TMS) or residual solvent peaks as internal standard (0 ppm) substances. High-resolution mass spectra (HRMS) were obtained on an Agilent 6540 UHD Accurate-Mass Q-TOFLC/MS or Varian 7.0 T FTICR-MS. The UV-visible spectra were recorded on a UV-3600 UV-VIS-NIR spectrophotometer (SHIMADZU, Japan). Fluorescence study was carried out using F-280 spectrophotometer (Tianjin GangdongSci& Tech., Development. Co., Ltd). For selective experiments, the persulfides were prepared according to a previous method (ACS Chem. Biol., 2013 , 8, 1110 -1116 . 2,2'-Dithiodipyridine (1 mM) or cystamine (1 mM) in degassed PBS buffer (pH 7.4) was added freshly prepared sodium sulfide (100 μM) and the solution was incubated at room temperature for 3 h in sealed tube.
The resulting low-molecular persulfides were directly used in fluorescent test without further purification. For protein persulfides, 20 μM BSA (bovine serum albumin) or lysozyme in degassed PBS buffer was incubated with 2,2'-dithiodipyridine (100 μM) at rt for 3 h, and purified by passing through a PD-10 column (GE Healthcare). The isolated protein (10 μM) was then incubated with Na 2 S (50 μM final concentration) at rt for 1 h and purified by PD-10 column to give the protein persulfide (10 μM final concentration), which was immediately used in further test.
Synthesis of 2. 2 was prepared according to a previous literature (J. Am. Chem. Soc. 2014, 136, 5351) . To a solution of IR-780 iodine (200.1 mg, 0.3 mmol) in anhydrous DMF (15 mL) under nitrogen atmosphere was added piperazine (103.4 mg, 1.2 mmol).
After being stirred for 4 h at 85 °C, the mixture was cooled to room temperature.
Removal of solvent under reduced pressure and purification by silica gel column chromatography with dichloromethane/methanol (40:1) as the eluent generated 2 2, 169.1, 145.1, 144.9, 144.8, 142.6, 140.6, 140.3, 136.3, 128.3, 124.3, 123.4, 122.1, 122.0, 110.2, 104.2, 97.0, 53.6, 52.8, 50.6, 47.8, 44.2, 41.9, 28.3, 24.7, 21.3, 20.0, 18.1, 16.7, 12.5, 11.2 For exogenous H 2 S imaging, the female nude mice (6 weeks) were i.p. injected with probe 1 (150 µM, 200 µL) for 30 min. The mice were imaged on an IVIS Lumina II system (Xenogen/PerkinElmer), a small animal in vivo imaging system with a 710 nm excitation filter and an ICG emission filter. Next, Na 2 S (150 µM, 200 µL) was injected into the intraperitoneal cavity, and then images were collected within 30 min. . HRMS spectrum of probe 1 after treatment with H 2 S. 10 μL 10 mM 1 in DMSO and 10 μL 100 mM Na 2 S in H 2 O were co-incubated in 80 μL 50 mM PBS (pH 7.4, containing 10% DMSO ) for 1 h at room temperature. Then the reaction mixture was submitted into ESI-MS without purification.
